Fentanyl is less toxic on adult human mesenchymal stem cells compared to ropivacaine when used intraarticularly. A controlled in vitro study.
The purpose of this study was to evaluate the toxicity of ropivacaine and fentanyl on adult human mesenchymal stem cells (hMSC). hMSC's were seeded in monolayer triple-flasks and then plated into 96-well plates at a density of 5000 cells per well. After fully aspirating the culture medium, ropivacaine or fentanyl in its corresponding concentration (0.5%, 0.25%, 0.125% for ropivacaine and 0.05%, 0.025%, 0.0125% for fentanyl) or culture medium only was added to each well. After 30 min, the anaesthetic was removed and fresh culture medium was added. hMSCs mitochondrial activity as a marker of cell proliferation and apoptosis marker was evaluated after 1, 24 h and 7 days. Proliferation was significantly decreased after a 30 min exposure to 0.5% and 0.125% ropivacaine, respectively compared to the control group after 24 h (p < 0.001). Simultaneously, apoptosis was significantly induced. Proliferation of hMSC's was decreased after 24 h when exposed to 0.05%, 0.025% and 0.0125% fentanyl (p < 0.001). Apoptosis was only induced 24 h after an exposure to 0.05% fentanyl. Our data suggest that both drugs have a concentration-dependent effect on proliferation in adult hMSC's in vitro. This effect was more distinct with ropivacaine compared to fentanyl. Translating these results into clinical practice, this in vitro study suggests fentanyl as a potentially less toxic analgetic drug for intraarticular application after arthroscopic bone marrow stimulation or rotator cuff repair with comparable to prolonged pain reduction.